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LI 


9 


meter near2 (bias adj voltage) 


USPAT 


OR 


OFF 


2007/03/17 15:21 


L2 


18 


((power or revenue or electronic) 
adj2 meter) with (bias adj voltage) 


USPAT 


OR 


ON 


2007/03/17 17:42 


L3 


2 


((power or revenue or electronic) 
adj2 meter) with (bias adj voltage) 


US-PGPUB 


OR 


ON 


2007/03/17 18:05 


L4 


27 


("4316262" | "4335447" | "4361838" 
| "4540849" | "4578536" | 
"4594545" | "4697182" | "4701858" 
| "4833618" | "4856054" | 
"4884021" | "4987363" | "4999575" 
| "5059896" | "5216357" | 
"5454024" | "5471137" | "5473322" 
| "5544089" | "5627759" | 
"5682422" | "5699276" | "5767790" 
| "6295449").PN. OR ("6665620"). 
URPN. 


US-PGPUB; 

USPAT; 

USOCR 


OR 


OFF 


2007/03/17 16:34 


L5 


0 


((power or revenue or electronic) 
adj2 meter) and ((bias adj voltage) 
with boost$3 with ac with voltage) 


USPAT 


OR 


ON 


2007/03/17 17:50 


L6 


7 


((bias adj voltage) with boost$3 
with ac with voltage) 


USPAT 


OR 


ON 


2007/03/17 17:50 


L7 


60 


((bias adj voltage) with adjust$3 
with ac with voltage) 


USPAT 


OR 


ON 


2007/03/17 18:01 


L8 


2 


((power or revenue or electronic) 
adj2 meter) and ((bias adj voltage) 
with adjust$3 with ac with voltage) 


USPAT 


OR 


ON 


2007/03/17 17:50 


L9 


17 


((dc adj bias adj voltage) with 
adjust$3 with ac with voltage) 


USPAT 


OR 


ON 


2007/03/17 18:02 


L10 


2 


(((power or revenue or electronic) 
adj2 meter) and (bias adj voltage)), 
elm. 


US-PGPUB 


OR 


ON 


2007/03/17 18:05 
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SI 


226 


("46 17566" | "4680704" | "4688038" | " 
4700280" | "4868877" | "4964138" | "5 1 
5 1866" | "5239584" | "48275 14" | "49 12 
722" | "5053766" | "5 1 15448" | "5 19486 
0" | "52 14587" | "5229996" | "5260943" 
| "5285469" | "53 19679" | "5345225" | " 
5359625" | "5383 134" | "5432507" | "54 
61558" | "5544036" | "5559870" | "5592 
470" | "5640679" | "6067029" | "6073 17 
4" | "6078251" | "4209826" | "4611333" 
| "4707852" | "4841545"| "5032833" | " 
5 14051 1" | "5287287" | "56 19685" | "59 
10799" | "6000034" | "38582 12" | "3973 
240" | "4056107" | "4156273" | "420419 
5" | "4250489" | "4254472" | "43 19358" 
r4321582T'4361890T4389702T 
4405829" | "4415896" | "446600 1" | "45 
04831" | "4506386" | "4525861" | "4566 
060" | "4608699" | "46283 13" | "463829 
8" | "4692761" | "47 13837" | "4728950" 
| "4734680" | "4749992" | "4757456" | " 
4769772" | "4783748" | "4839645" | "48 
60379" | "4862493" | "4866587" | "4884 
021" | "4922399" | "4940976" | "495676 
1 " | "4958359" | "4965533" | "4972507" 
| "4975592'T , 5019955"|"5022046'T' 
5053774" | "5056107" | "5079715" | "50 
86292" | "5090024" | "5 132985" |"5 136 
614 , T , 5155481 , T , 5166664"|"517776 
7" | "5179376" | "5225994" | "5228029" 
| "5239575" | "5243338" | "5252967" | " 
5270704" | "5280498" | "5280499" |"52 
89497" | "5307349" | "5315531" | "5381 
462"| "5384712" | "5387873" | "540649 
5 , T'5416917"|"5420799'T , 5432815" 
| "5438329" | "5448570" | "5450088" | " 
5452465" | "5455544" | "545762 1" | "54 
73322" | "5475742" | "5475867" | "5491 
473" | "5493287" | "5495239" | "549742 
4" | "55 1 1 188" | "55 19388" | "5526389" 
r'5528597 , T , 5539775"|"5541589 , T' 
5553094" | "5590179" | "5602744" | "56 
3 1636" | "569 17 15" | "5696765" | "5715 
390" | "5748104" | "57519 14" | "575 196 
l"r5754772"|"5696501"|"5778368" 
| "5787437" | "5790789" | "5805712" | " 
5808558" | "582252 1" | "5862391" | "58 
72774" | "5874903" | "5875183" | "5875 
402" | "5897607" | "5898387" | "594337 

| "6088659" | "6 1 12 192" | "6150955" | " 

6I60993T61726I6T6199068T62 

46677" | "3455815" | "38785 12" | "3976 
941 , T'4031513'T , 4132981'T'419080 
0" | "42 18737" | "4438485" | "44970 17" 
| "4600923" | "4607320" | "4614945" | " 


USPAT 


OR 


OFF 


2005/06/22 16:04 


3/17/20 
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S2 


62 


SI and meter and power adj supply 


USPAT 


OR 


OFF 


2005/06/22 16:04 


S3 


9 


SI and meter and power adj supply 
and ac with dc 


USPAT 


OR 


OFF 


2005/06/22 16:05 


S4 


11 


SI and meter and power adj supply 
and ac and dc and diode 


USPAT 


OR 


OFF 


2005/06/22 16:40 


S5 


541 


power adj supply with ac with dc 
with diode 


USPAT 


OR 


OFF 


2005/06/22 16:42 


S6 


3 


power adj supply with ac with 
adjust$4 with dc with diode 


USPAT 


OR 


OFF 


2005/06/22 16:57 


S7 


252 


power adj supply same adjust$4 
with ac with dc 


USPAT 


OR 


OFF 


2005/06/22 16:59 


S8 


19 


power adj supply same adjust$4 adj 
ac with dc 


USPAT 


OR 


OFF 


2005/06/22 17:03 


S9 


28 


power adj supply same adjust$4 adj 
dc with ac 


USPAT 


OR 


OFF 


2005/06/22 17:05 


S10 


0 


power adj supply same adjust$4 adj 
dc adj for adj ac 


USPAT 


OR 


OFF 


2005/06/22 17:05 


Sll 


1830 


(meter with comprising and power 
adj supply) 


USPAT 


OR 


OFF 


2005/06/22 17:29 


S12 


148 


(meter with comprising with power 
adj supply) 


USPAT 


OR 


OFF 


2005/07/28 16:20 


S13 


209 


(dc adj power with bias with ac with 
power) 


USPAT 


OR 


OFF 


2005/07/28 16:21 


S14 


10 


(dc adj power with bias with ac with 
power) and "324"/$.ccls. 


USPAT 


OR 


OFF 


2005/07/28 16:31 


S15 


19 


(dc adj power with bias with ac with 
power) and meter 


USPAT 


OR 


OFF 


2005/07/28 16:31 


S16 


0 


create with desir$3 with dc with 
bias$3 with voltage and diode and 
capacitor and power adj supply 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2005/09/16 19:18 


S17 


0 


creat$4 with desir$3 with dc with 
bias$3 with voltage and power adj 
supply 


. US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


OR 


ON 


2005/09/16 19:19 


S18 


157 


creat$4 with dc with bias$3 with 
voltage and power adj supply 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM TDB 


OR 


ON 


2005/09/16 19:18 
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S19 


38 


creat$4 with dc with bias$3 with 
voltage same power adj supply 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2005/09/16 19:19 


S20 


3 


desir$3 with dc with bias$3 with 
voltage and power adj supply 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM TDB 


OR 


ON 


2005/09/16 19:19 
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S21 


226 


("4617566" | "4680704" | "4688038" | " 
4700280" | "4868877" | "4964138" | "51 
51866 , T , 5239584"|"4827514 ,, r , 4912 
722" | "5053766" | "51 15448" | "519486 
0" | "5214587" | "5229996" | "5260943" 
| "5285469" | "53 19679" | "5345225" | " 
5359625" | "5383 134" | "5432507" | "54 
61558" | "5544036" | "5559870" | "5592 
470" | "5640679" | "6067029" | "607317 
4" | "6078251" | "4209826" | "461 1333" 
| "4707852" | "4841545" | "5032833" | " 
5140511" | "5287287" | "5619685" | "59 
10799" | "6000034" | "38582 12" | "3973 
240" | "4056107" | "4156273" | "420419 
5" | "4250489" | "4254472" | "43 19358" 
| "432 1582" | "4361890" | "4389702" | " 
4405829" | "4415896" | "4466001" | "45 
0483 1" | "4506386" | "4525861" | "4566 
060" | "4608699" | "46283 13" | "463829 
8" | "469276 1" |"47 13837" | "4728950" 
| "4734680" | "4749992" | "4757456" | " 
4769772" | "4783748" | "4839645" | "48 
60379" | "4862493" | "4866587" | "4884 
021" | "4922399" | "4940976" | "495676 
1" | "4958359" | "4965533" | "4972507" 
| "4975592" | "50 19955" | "5022046" | " 
5053774" | "5056107" | "5079715" | "50 
86292"|"5090024 , T , 5132985 ,, |"5136 
614" |"5155481" |"5166664" |"517776 
7" | "5179376" | "5225994" | "5228029" 
| "5239575" | "5243338" | "5252967" | " 
5270704" | "5280498" | "5280499" | "52 

89497T5307349T5315531T5381 
462" | "5384712" | "5387873" | "540649 
5"|"5416917'T'5420799"|"5432815" 
| "5438329" | "5448570" | "5450088" | " 
5452465" | "5455544" | "545762 1" | "54 
73322" | "5475742" | "5475867" | "5491 
473" | "5493287" | "5495239" | "549742 
4'T'5511188 , T , 5519388'T , 5526389" 
| "5528597" | "5539775" | "5541589" | " 
5553094" | "5590 179" | "5602744" | "56 

31636T5691715T5696765T5715 
390" | "5748104" | "575 1914" | "575196 
1" | "5754772" | "5696501" | "5778368" 
| "5787437" | "5790789" | "5805712" | " 
5808558" | "5822521" | "5862391" | "58 
72774" | "5874903" | "5875183" | "5875 
402" | "5897607" | "5898387" | "594337 

| "6088659" | "61 12 192" | "6150955" | " 

6160993" | "6172616" | "6199068" | "62 

46677" | "34558 15" | "3878512" | "3976 

941 , T , 4031513 , T , 4132981"|"419080 

0 , T , 4218737"|"4438485'T , 4497017" 
i "/icnna-ii" I »ACt\T>->r\« I <>ac 1 zio/ic" i '■ 


USPAT 


OR 


OFF 


2005/12/08 17:48 


3/17/20 
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S22 


114 


S21 and meter 


USPAT 


OR 


OFF 


2005/12/08 17:48 


S23 


59 


S21 and meter and battery 


USPAT 


OR 


OFF 


2005/12/08 17:48 


S24 


1 


"20050206366" 


US-PGPUB; 
USPAT 


OR 


OFF 


2005/12/08 18:23 


S25 


0 


dc adj bias adj voltage near ac adj 
voltahe 


USPAT 


OR 


OFF 


2005/12/08 18:39 


S26 


0 


dc adj bias adj voltage near ac adj 
voltage 


USPAT 


OR 


OFF 


2005/12/08 18:39 


S27 


0 


dc adj bias adj voltage near ac adj 
voltage 


USPAT 


OR 


ON 


2005/12/08 18:39 


S28 . 


0 


dc adj bias adj voltage near2 ac adj 
voltage 


USPAT 


OR 


ON 


2005/12/08 18:39 


S29 


75 


(dc adj bias adj voltage) near2 (ac 
adj voltage) 


USPAT 


OR 


ON 


2005/12/08 18:39 


S30 


36 


(dc adj bias adj voltage) near (ac 
adj voltage) 


USPAT 


OR 


ON 


2005/12/08 18:39 


S31 


66 


(meter and (bias adj voltage) and 
(ac adi voltaae} and fswina$4 or 
acceptable) and (power adj supply)) 


USPAT 


OR 


OFF 


2006/09/01 18:01 


S32 


0 


(meter and (bias adj voltage) and 
(ac adj voltage) and (swing$4 or 
acceptable) and (power adj 
supply)).clm. 


USPAT 


OR 


OFF 


2006/09/01 15:37 


S33 


0 


(meter and (bias adj voltage) and 
(ac adj voltage) and (swing$4 or 
acceotable^ and ( oower adi 
supply)).clm. 


USPAT 


OR 


ON 


2006/09/01 15:37 


S34 


0 


(meter and (bias adj voltage) and 
(ac adi voltaae) and (swina$4 or 
acceptable) and (power adj 
supply)).clm. 


US-PGPUB 


OR 


ON 


2006/09/01 15:37 


S35 


24 


(meter and (bias adi voltaae) same 
(ac adj voltage) and (swing$4 or 
acceptable) and (power adj supply)) 


USPAT 


OR 


OFF 


2006/09/01 16:26 


S36 


4 


(meter and (bias adj voltage) same 
(ac adi voltaae) same (swina$4 or 
acceptable) and (power adj supply)) 


USPAT 


OR 


OFF 


2006/09/01 15:38 


S37 


0 


(meter and (bias adj voltage) same 
(ac adj voltage) same (swing$4 or 
acceptable) same (power adj 
supply)) 


USPAT 


OR 


OFF 


2006/09/01 15:38 


S38 


58 


(meter and (bias adj voltage) with 
(ac adj voltage) and (power adj 
supply)) 


USPAT 


OR 


OFF 


2006/09/01 16:26 
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S39 


17 


(meter and (dc adj bias adj voltage) 
with (ac adj voltage) and (power adj 
supply)) 


USPAT 


OR 


OFF 


2006/09/01 16:26 


S40 


42 


S31 not S35 


USPAT 


OR 


OFF 


2006/09/01 16:38 


S41 


1 


(power adj supply) with bias$4 with 
keep with ac with voltage 


USPAT 


OR 


OFF 


2006/09/01 17:40 


S42 


124 


(power adj supply) with bias$4 
near2 ac with voltage 


USPAT 


OR 


OFF 


2006/09/01 17:50 


S43. 


8 


dc adj voltage with parallel with 
bias$4 near2 ac with voltage 


USPAT 


OR 


OFF 


2006/09/01 17:51 


S44 


55 


dc with parallel with bias$4 with ac 
with voltage 


USPAT 


OR 


OFF 


200o/Uy/ul l/.bo 


S45 


6 


S44 and meter 


USPAT 


OR 


OFF 


2006/09/01 17. do 


S46 


21 


dc near2 parallel near2 ac with 
voltage 


USPAT 


OR 


OFF 


2006/09/01 18:00 


S47 


1 


dc near2 parallel near2 ac with 
voltage with bias$4 


USPAT 


OR 


OFF 


2006/09/01 18:00 


S48 


4 


swing$4 adj below with power adj 
supply 


USPAT 


OR 


OFF 


2006/09/01 18:15 




0 


(dc adi2 bias} with ac near 
predetermin$4 with power adj 
supply 


USPAT 


OR 


OFF 


2006/09/01 18:16 




0 


(dc adi2 bias} with (ac near2 
predetermin$4) with power adj 
supply 


USPAT 


OR 


OFF 


2006/09/01 18:17 


S51 


0 


(dc adj2 bias) with (ac near2 
predetermin$4) with (power adj 
supply) 


USPAT 


OR 


OFF 


2006/09/01 18:17 


S52 


33 


(dc adj2 bias) with (predetermin$4) 
with (power adj supply) 


USPAT 


OR 


OFF 


2006/09/01 18:25 


S53 


4 


(ac adj2 bias) with (predetermin$4) 
with (power adj supply) 


USPAT 


OR 


OFF 


2006/09/01 18:26 






/ar aril? X/nltaflp} with 

(predetermin$4) with (power adj 
supply) 


USPAT 


OR 


OFF 


2006/09/01 18:26 


S55 


13 


(ac adj2 voltage) with 
(predetermin$4) with (power adj 
supply) and meter 


USPAT 


OR 


OFF 


2006/09/01 18:49 


S56 


2 


(("3319074") or ("4206367") or 
("4206367")).PN. 


USPAT 


OR 


OFF 


2006/09/01 18:49 


S57 


7 


("3225209").PN. OR ("4206367"). 
URPN. 


US-PGPUB; 

USPAT; 

USOCR 


OR 


OFF 


2006/09/01 18:54 


S58 


9 


("3319074").URPN. 


USPAT 


OR 


OFF 


2006/09/01 18:55 
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7 


far adi voltaae with above with 
predetermined) and (power suply) 
and meter 


USPAT 


OR 


OFF 


2006/09/01 19:26 




g 


Tar adi voltaae with above with 

lul« QUI V \J 1 LCJ y ^ V V 1 1.1 1 Ul/vVV. Will 1 

predetermined) and (power suply) 
and meter 


USPAT 


OR 


ON 


2006/09/01 19:28 


S61 


3 


(ac adj voltage with above with 
predetermined) and (power suply) 
and meter 


US-PGPUB 


OR 


ON 


2006/09/01 19:26 


S62 


4 


"6052050" 


USPAT 


OR 


OFF 


2006/09/01 19:30 
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FIG. 5 



US-PAT-NO: 5786991 

DOCUMENT -"IDENTIFIER: OS 5786991 A 

TITLE: Programmable voltage source 



Claims Text - CLTX (45) : 

wherein 3aid means fo r generating one of a plurality of g§ waveforms 
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(16) FIG. 4 is a block diagram showing a control circuit to regulate an 
ac, or RF, output device power level. Alternately, FIG. 4 can be 
considered as a depiction of a control circuit for maintaining the output 
level of an ac, or RF, power device 34 within a predetermined range. 
Specifically, a variable gain ac, or RF, power amplifier 34 with AGC 
circuitry to regulate the power level of RF power amplifier 34 is shown. 
RF power amplifier 34 has an input node, or port, 36 which receives an ac, 
or RF, input signal from a RF generator or from lower power RF amplifiers. 
RF amplifier 34 has a RF amplifier gain control port 38 regulated by the 
ac, or RF, power level control signal to select the amount of gain. RF 
amplifier 34 also has an output port 40 to supply the ac, or RF, power 
level. 

(19) The RF amplifier output 40 is also interfaced to the coupling 
circuit 42. Coupling circuit 42 operatively connects the ac, or RF, output 
power device output 40 to the power detector input port 12. Coupling 
circuitry 42 attenuates the ac power level ^o supply a sample portion of 
the ac power output level to input port 12 of the power detector circuit 
10. Alternately, coupling circuitry 42 may be considered a means of 
sampling the ac power output 4 0 of an ac, or RF, power device 3 4 to 
provide a sampled ac power signal. The impedance of coupling circuitry 42 
is designed to provide an optimally matched interface impedance load to 
the RF amplifier output node 40. 




(21) Transistor 50, with transistor bias voltage V.sub.ccl at node 52 
can also to added to the AGC system to further condition the ac power 
level control signal provided to the RF amplifier gain control node 38. 
The AGC system works by adjusting the RF amplifier output 4 0 until the 
_voltaqes _at_the_ operational amplifier input nodes_.14 and 46 are ,eorual . 
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(2) For the purposes of promoting an understanding of the principles of 
the invention, reference will now be made to the embodiment illustrated in 
the drawings and specific language will be used to describe the same. It 
will nevertheless be understood that no limitation of the scope of the 
invention is thereby intended, such alterations and further modifications 
in the illustrated device, and such further applications of the principles 
of the invention as illustrated therein being contemplated as would 
normally occur to one skilled in the art to which the invention relates. 

(3) Referring first to FIG. 1, there is shown an AC electric energy 
meter 10 which includes a logic control circuit 20. The electric energy 
meter 10 includes an electrical energy to pulse rate converter 12 which is 
connected in a standard fashion across a source of 60 Hz AC voltage v and 
current I. The converter 12 provides pulses to the logic control circuit 
20 corresponding to the rate of AC electric energy usage. The converter 12 
may comprise a standard pulse initiator or other conventional means for 
producing energy pulses. Also connected across the AC line is a primary DC 
power supply 14 which is used to produce a constant I>C voltage to the 
logic control circuit 20. The electric energy meter includes a backup, or 
more particularly a secondary power supply 16 with a battery 17 to provide 
low current power to the logic control circuit in the event the 60 Hz AC 
signal from the AC source ceases during a power failure. 

(4) The method 10 also includes a display 18 for displaying time-of-use 
or demand information generated by the logic control circuit 20. In the 
preferred embodiment, the display 18 is an LCD or liquid crystal display, 
although other suitable means may be utlized for displaying data from the 
logic control circuit. The components mentioned thus far are generally 
standard and well known in the field of electric energy meters and 
particularly in the field of electronic demand and tariff registers. The 
logic control circuit includes a microprocessor core 22 which operates as 
the heart of the logic control circuit. In the preferred embodiment, the 
microprocessor core is an Intel 8051 that includes an internal ROM, an 
internal RAM, and a power-down mode, and that is capable of serial 
communications. The MPU core 22 provides multi-function logic operations 
and includes software specifically adapted for generating time-of-use, 
demand, and rate or tariff data for display on the LCD display 18. The MPU 
core 22 includes software for storing specific programmable time-related 
events and for monitoring realtime for the occurrence of an event. For 
instance, in a typical complex tariff register, these time-related events 
may include programmed days of the month in which the register performs 
self -reading functions, seasonal changes, holidays, daylight savings 
changes, leap year, and various billing rate schedules (weekday/weekend 
rate schedules) . 
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"or the battery 4H, which preterably "is a litnium Dattery navmg a ten year 
sheif life and over 360 days of battery carryover, is less than a 
predetermined capacity, the battery remains connected to the cloclc 4 6, but 
no real time elapsed during the power outage will be accumulated. Ar this 
time, RAM 44 stores the electrical energy consumption and associated real 
time data that existed at the beginning of the power outage. 

(S) When there is a resumption of power, detected by detector 50, the 
battery is disconnected from the external clock, energy consumption and 
real time data stored in the RAM 44 are read by the microprocessor 24, and 
the elapsed real time accumulated by clock 4 6 is read by the 
microprocessor. The real time read from RAM 44 is updated by the elapsed 
real time read from clock 4 6, to obtain an updated real time, and the 
result is stored in the RAM 30. The real time now retained by the 
microprocessor 24 and incremented by the internal clock 2 6 is the current 
real time for correlating with energy consumption data to obtain customer 
billing. 

(10) This process will become more clear with reference to FIG. 7 having | 
a first column labelled "time-of -use" and a second column labelled "real 
time clock 46". Each row of FIG. 7 includes a day-of-use entry (e.g., 2 3e 
in the first entry) which corresponds to a day of, the year (in this 
example, the 233th day. with respect to a reference date, such as January 

1) and a time-of-day entry (e.g., 12:00:00 in the first entry corresponds 
to noon) . Each now additionally includes the content of the external real 
time clock 46, i.e., the time elapsed from the beginning of an outage. 

(11) At the time of a power outage ("power out") in the third row of 
FIG. 7 (day 238 at 4:00 p.m., in this example), data is transferred from 
the microprocessor to non-volatile RAM 44 and clock 46 is zeroed by 
microprocessor 24. The real time clock 46 is then connected to battery 48. 
This is done by detecting the absence of power on power lines P, by means 
of power outage detector 50. Thereafter, during the elapsed time of the 
power outage, the real time clock 46 accumulates elapsed real time (days, 
hours, minutes, seconds), as shown, until there is a resumption of power 
("power on") . Assuming that the time interval of line power outage is 
twelve days and four hours, in this example, power resumption occurs on 
day 250 at hour 20 (3:00 p.m.). The internal clock 26 is updated by adding 
the elapsed real time (twelve days, four hours) to the real tine 
previously stored in RAM 44 (day 23e, hour 16). Because the updating 
occurs immediately upon power resumption, no loss of billing information 
occurs as is the case in Johnston et ai, supra. 
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When the primary electrical \!!!S^Mv ^^^»l 

primary power supply 35 again produces the DC 
approximately 5.7 volts at the primary power supply output 35b 



M 



the 



restored, 
£§ of 

The DC 

bias voltage from the primary power supply 35 then provides a voltage high 
enough to reverse bias the third protection diode 54. As a result, the 
secondary bias power generated by the secondary power supply 4 0 does not 
propagate through the third protection diode 54, thereby effectively 
eliminating the power demands on the secondary power supply 40. 
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The Removal Record which is recorded 3ust prior ro the time the recorded 
memory module is removed and after operator actuation of the device 4 9, 
includes time reference data representing the month, day, hour and minute 
of module removal as well as partial period event data. The event data is 
stored in particular memory locations as defined by a predetermined memory 
map, which are preassigned to the respective demand intervals. Those 
locations associated with demand intervals for a partial collection period 
after removal are filled with zeros (that is, no event measurement data is 
inserted) . The partial collection period event data is stored temporarily 
in RAM 16 and and transferred just prior to removal of the memory module 
as indicated. The Removal Record also includes an identifier code which 
identifies a customer or customers by correlating the memory module with a 
particular billing recorder from which the memory had been removed. Total 
pulse counts for the two channels A and B are also recorded as part of the 
Removal Record. 

(1€) The Insertion Record is recorded at the end of the partial 
collection period following insertion of an erased memory module. This 
record includes time information, month, day, hour and minute of module 
insertion, and a five digit BCD identifier code. In addition, time data 
representing the month, day and hour defining the current collection 
period is recorded as part of the Insertion Record along with any event 
data stored in RAM 18 at the end of the collection period. The event data 
is stored in particular memory locations associated with demand intervals 
for the collection period prior to insertion are filled with zeros. 
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converter provides the required DC levels for the bubble memory and its 
associated drive circuitry, which comprise the magnetic bubble memory 
system 12. By means of the switch 29, the microprocessor de-energizes the 
bubble memory system during collection periods and selectively energizes 
it only for data transfers at access times at the end of normal collection 
periods or at removal/insertion times. 

(18) In the case where the operating temperature specifications of the 
bubble memory meet or exceed those for the entire recording system, the 
solid state switch 29 may be energized by the CPU 16 at the end of every 
data collection period for writing whatever data might have been . 
accumulated during that period, without depleting the battery 
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TITLE: Techniques useful in determining liquid levels 



Detailed Description Text - DETX <20) : 

2. The ganged arms of switches 64,66, and 63 are then moved to their 
uppermost READ position to initiate heating of the heater 18. After 
heating conditions stabilize as indicated by a stablized indication on 
meter 30, the tap on potentiometer 74 is adj usted until the meter 30 agai n 
indicates empty. This adjusts the amount of 



30. This adjustment serves to match bias voltage to tank wall 
characteristics, heater length, and other installation variables. After 
this adjustment is made the arms of the switches are returned to their 
intermediate position and the tank is filled with liquid to its full 
condition. 
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measuring system and method j 
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